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DETAILED ACTION 

Response to Amendment 
L This Office Action is responsive to the amendments filed on 5/21/2004 and on 5/20/2004. 
These amendments were crossed in the mail and the Examiner did not receive these amendments 
until after the previous final office action was mailed out. Claims 1 1-24 are pending and are 
rejected for reasons given below. This Office Action is made non- final in view of newly added 
claim 24 and the new grounds of rejection given below that are not necessitated by applicant's 
amendment. 

Claim Interpretation 

2. The term "Li/Mn ratio"as used in the instant claims is interpreted by the Examiner to 
mean the molar ratio of Li to Mn in light of the specification. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 ILS.C 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 12 and 19 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
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art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

In claims 12 and 19, the limitation "wherein said primary particles consist essentially of 
particles having at least one side of each flat crystal face of length of 1 |xm or more" is not in the 
original disclosure. 

The specification states (see page 4 of substitute specification) that the primary particles 
of the positive electrode active material preferably contain those primary particles in which at 
least one side of each flat crystal face has a length of 1 ^m or more and does not state that all 
primary particles of the positive electrode active material have at least one side of each flat 
crystal face of length of 1 pm or more. The Examiner interprets the term "contain" to be 
synonymous with the term "comprising" Furthermore, it would be impossible to produce a 
positive electrode active material consisting essentially of primary particles in which at least one 
side of each flat crystal face of the particle has a length of 1 micron or more since not all primary 
particles are substantially octahedral in shape constituted mainly by flat crystal faces since some 
particles formed may be round and not have a flat crystal face. 

The specification also states (see page 6 of substitute specification) that the positive 
electrode active material is characterized by consisting of primary particles mostly having the 
substantially octahedral shape and that all primary particles need not have a substantially 
octahedral shape since the particle diameters of the raw materials, the impurities in the raw 
materials, and the temperature distribution of the furnace during synthesis affect the growth of 
the crystal face and the growth of the crystal face may not take place uniformly. 
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Finally, the specification (see page 6 of substitute specification) also states that the 
particle diameters of the primary particles are obtained by analysis of the SEM image and the 
particle diameter measurement for individual particles are impossible . The specification also 
states (see page 7 of the substitute specification) that the amount of primary or secondary 
particles having particle diameters outside the specified ranges are at such a level not ordinarily 
detected in the methods of measurement for particle diameters mentioned in the specification. 
Hence, there is no experimental method of determining if all the primary particles are 
substantially octahedral in shape and even if there were all substantially octahedral, it is 
impossible to determine if all the primary particles have at least side of each flat crystal face of a 
length of 1 micron or more since some primary particle sizes are not detectable as stated in the 
specification. 

5. Claims 1 1-24 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling forming a positive electrode comprising Li(Nio. 5 Tio.5)o.i5Mni.850 4 as the 
positive electrode active material using Li 2 C0 3 , Mn0 2 , Ti0 2 , and NiO as the raw starting 
materials, the positive electrode active material having a cubic spinel structure having primary 
particles of substantially octahedral shape constituted mainly by flat crystal faces wherein the 
primary particles include particles having at least one side of each flat crystal face of 1 micron or 
more, does not reasonably provide enablement for forming all positive electrode material 
comprising mainly Li and Mn that are formed from a raw material mixture comprising Li and 
Mn, the positive electrode material having a cubic spinel structure and primary particles of 
substantially octahedral shape constituted mainly by flat crystal faces wherein the primary 
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particles include particles having at least one side of each flat crystal face of 1 micron or more. 
The specification does not enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make the invention commensurate in scop e with these claims. 

The claimed invention encompasses compounds that are outside the scope of the one 
working example and disclosure. Not only are the claims broad, it appears that the amount of 
direction, the number of working examples, and the breadth of claims are not commensurate in 
scope with the disclosure as originally filed. Hence undue experimentation would be required to 
determine what other compounds other than those disclosed by applicant can be used to make 
and practice applicant's invention as claimed. 

With respect to enablement commensurate in scope with the claims, section 2164.08 of 
the MPEP states: 

"The Federal Circuit has repeatedly held that 'the specification must teach those skilled 
in the art how to make and use the full scope of the claimed invention without undue 
experimentation'. Inre Wright, 999 F.2d 1557, 1561, 27USPQ2d 1510, 1513 (Fed. 
Cir. 1993)... The determination of the propriety of a rejection based upon the scope of 
a claim relative to the scope of the enablement involves two stages of inquiry. The first 
is to determine how broad the claim is with respect to the disclosure. The entire claim must 
be considered. The second inquiry is to determine if one skilled in the art is enabled to 
make and use the entire scope of the claimed invention without undue experimentation." 

Factors to be considered when determining whether the claimed invention would require 
undue experimentation are given in MPEP 2164.01 (a). Inre Wands . 858 F. 2d 731, 737; 8 
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USPQ 2d 1400, 1404 (Fed Cir. 1988). Only the relevant factors will be addressed for 
determining undue experimentation of the presently claimed invention. The relevant factors are 
(A) the breadth of the claims; (B) the amount of direction provided by the inventor; (C) the 
existence of working examples, (D) the level of predictability in the art; and (E) the quantity of 
experimentation needed to make or used the invention based on the content of the disclosure. 



Factor (A) Breadth of the claims: 

No guidance is given in the specification for the innumerable possible embodiments 
encompassed by the claims of a positive electrode active material composed mainly of Li and 
Mn which has a cubic spinel structure and having primary particles having substantially 
octahedral shape constituted mainly by flat crystal faces where at least one side of each flat 
crystal face of length of 1 micron or more. The positive active material as recited in the claims 
encompasses compounds that are not lithium manganese oxide compounds disclosed in the 
instant specification. The specification is directed only to lithium manganese oxide positive 
electrode active materials and does not disclose how to make positive electrode active materials 
that are not lithium manganese oxide and composed mainly of Li and Mn with the properties 
recited in the claims. 

Factor (B) The amount of direction provided by the inventor. 

Applicant gives general guidance of the production of the positive electrode active 
material by firing a raw material mixture consisting of given proportions of salt and/or oxides of 
various elements, including Li, Mn, and as necessary substitution/addition elements, in an 
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oxidizing atmosphere at 700 to 900 °C for 5 to 50 hours on page 7 of the substitute specification. 
Applicant also states on page 1 1 of the substitute specification that the morphology of the 
primary particles of positive electrode active material can be varied by varying the composition 
of the positive electrode active material even though the same synthesis conditions are employed 
Applicant also only provides 1 working example and 2 comparative examples. The one working 
example is given on pages 9-10 of the substitute specification where commercial powders of 
Li 2 C0 3 , Mn0 2 , Ti0 2 , NiO are mixed and then firing the resulting mixture in an oxidizing 
atmosphere at 800 °C for 24 hours to give primary particles having substantially octahedral 
shape. Comparative example 1 of the present specification is drawn to commercially available 
LiMn 2 C>4 having primary particles of 0.2 microns in size and comparative example 2 of the 
present specification is drawn to a positive electrode active material obtained by mixing Li 2 C03, 
Mn0 2 , and B 2 0 3 to give a molar ratio of Li:Mn:B = 1 :2:0.03 and then firing the resulting mixture 
in an oxidizing atmosphere at 800 °C for 24 hours to give a deformed and overall roundish 
octahedral shape where the flat crystal face of octahedron remained partially but the edges or 
apexes had a curved surface (see page 9 of substitute specification). 

Hence, the general teaching and the examples in the specification do not give guidance 
on how to make positive electrode active materials having substantially octahedral shaped 
particles having the recited claimed dimensions that are not lithium manganese oxide, or 
specifically, Li(Nio.5Tio.5)o.i5Mni.850 4 . 
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Factor (C) The existence of working examples: 

As stated above, applicant's disclosure of 1 working example does not entitle applicant to 
claim all positive electrode active material containing Li and Mn having primary particles of 
substantially octahedral shape with the claimed dimensions. 

MPEP 2164.03 states "[hjowever, in applications directed to inventions in arts 
where the results are unpredictable, the disclosure of a single species usually does not 
provide an adequate basis to support generic claims." 

Factor (D) The level of predictability in the art: 

Applicant states on page 1 1 of the substitute specification that the morphology of the 
primary particles of positive electrode active material can be varied by varying the composition 
of the positive electrode active material even though the same synthesis conditions are employed 
which can be demonstrated by comparing working example 1 with comparative example 2. 
Thus, there is a level of unpredictability in the art with respect to obtaining the claimed 
morphology of the primary particles of the positive electrode active material. 

With respect to the relationship of predictability of the art and the enablement 
requirement, MPEP 2164.03 states: 

"The amount of guidance or direction needed to enable the invention is inversely related to 
the amount of knowledge in the state of the art as well as the predictability in the art. In re 
Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970). The "amount of guidance 
or direction" refers to that information in the application, as originally filed, that teaches 
exactly how to make or use the invention. The more that is known in the prior art about 
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the nature of the invention, how to make, and how to use the invention, and the more 
predictable the art is, the less information needs to be explicitly stated in the specification. 
In contrast, if little is known in the prior art about the nature of the invention and the art is 
unpredictable, the specification would need more detail as to how to make and use the 
invention in order to be enabling. >See, e.g., Chiron Corp. v. Genentech Inc., 363 
F.3d 1247, 1254, 70 USPQ2d 1321, 1326 (Fed. Cir. 2004).. .The "predictability or lack 
thereof in the art refers to the ability of one skilled in the art to extrapolate the disclosed 
or known results to the claimed invention. If one skilled in the art can readily anticipate 
the effect of a change within the subject matter to which the claimed invention pertains, 
then there is predictability in the art. On the other hand, if one skilled in the art cannot 
readily anticipate the effect of a change within the subject matter to which that claimed 
invention pertains, then there is lack of predictability in the art. Accordingly, what is known 
in the art provides evidence as to the question of predictability. . . However, in applications 
directed to inventions in arts where the results are unpredictable, the disclosure of a single 
species usually does not provide an adequate basis to support generic claims. 
In re Soli, 97 F.2d 623, 624, 38 USPQ 189, 191 (CCPA 1938). In cases involving unpredictable 
factors, such as most chemical reactions and physiological activity, more may be required. 
In re Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970) [emphasis added]." 

Factor (E) the quantity of experimentation needed to make or used the invention 
based on the content of the disclosure. 

This factor has been addressed by factors (A)-(C) above. 

Thus, the claims are properly rejected for scope of enablement since the two stages of 
inquiry as set forth in MPEP section 2164.08 have been fully addressed herein by the Examiner. 
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6. The following is a quotation of the second paragraph of 35 U.S.C 1 12: 

The specification shali conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 11-16, and 24 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 13, the limitation "the positive electrode active material which is composed 
mainly of Li and Mn" is indefinite because it is unclear what the relative term "mainly" means. 
How is this relative term measured, for example, in weight, volume, etc? 

Page 5 of the substitute specification provides for the definition of the term "mainly of Li 
and Mn" only in the context of lithium manganese oxide. The substitute specification on page 5 
states that "lithium manganese oxide composed mainly of Li and Mn" means part of the Mn may 
be replaced by other element(s) selected from substitution elements given in the specification or 
other additives. It is unclear what this limitation means for positive electrode active materials 
that are not lithium manganese oxide that are encompassed by instant claim 13. 

Claims depending from claims rejected under 35 USC 1 12, second paragraph are also 
rejected for the same 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Claim Rejections - 35 USC§ 103 
9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



1 0. Claims 1 1 - 1 4, 1 7-2 1 , and 24 are rejected under 35 U. S. C. 1 02(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over the JPO machine translation of JP 08- 
217452 A. 

The JPO Machine translation of JP 08-217452 A discloses a method of manufacturing a 
lithium battery comprising the steps forming an electrode body by placing a positive electrode 
and a negative electrode in contact with a separator, the separator being positioned between the 
positive and the negative electrode so that the positive electrode is not in contact with the 
negative electrode (see Figure 1 and paragraph 81 of machine translation). 

The JPO Machine translation of the reference also discloses that the positive electrode 
comprises a positive electrode active material which is composed mainly of Li and Mn where the 
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Li/Mn ratio is larger than 0.5 and positive electrode active material has a cubic spinel structure 
(see paragraph 34 of machine translation) and primary particles mostly have a substantially 
octahedral shape constituted mainly by flat crystal faces (see Figure 4 and paragraphs 76 and 
107) where the length of one side of the octahedron is 1 micron or more. The positive electrode 
contains acetylene black as an electric conduction agent (see paragraph 108 of machine 
translation). 

The primary particle size of the positive electrode active material can also be from 1 to 10 
microns (see paragraph 56 of machine translation). Furthermore, since the positive electrode 
active material has the same particle shape, composition, and primary particle size as those 
disclose in the specification and being claimed in the instant claims, the primary particles 
inherently include particles having at least one side of each flat crystal face of length of 1 micron 
or more. The electrostatics and size of the primary particles inherently determine the size of the 
secondary particles and since the primary particle size range of 1 to 10 microns of JP 08-217452 
A (see above) falls within the claimed range, the primary particles of JP inherently form 
secondary particles having a maximum particle diameter of 50 microns or less. 

The positive electrode active material is formed of a raw material mixture comprising 
positive electrode precursor material comprising Li and Mn and heating the raw material mixture 
to a temperature and for a time which is effective to convert the raw material mixture into a 
positive electrode active material having the cubic spinel structure and primary particles having 
substantially octahedral shape (see paragraph 75 of machine translation). 
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The court has held that claiming of a property or characteristic which is inherently 
present in the prior art does not necessarily make the claim patentable. In re Best, 562 F.2d 
1252, 1254, 195 USPQ 430, 433 (CCPA 1977). See also MPEP 2112 and 21 12.01. When the 
Examiner has provided a sound basis for believing that the products of the applicant and the prior 
art are the same, the burden of proof is shifted to the applicant to prove that the product shown in 
the prior art does not possess the characteristics of the claimed product. In re Spada, 91 1 F.2d 
705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

11. Claims 15, 16, 22, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the JPO machine translation of JP 08-217452 A in view of Zhong et al. (US Pat. No. 5,700,597, 
hereinafter '597). 

JPO machine translation of JP 08-217452 A discloses all the limitations of claims 15, 16, 
22 and 23 except that the lithium secondary battery has a capacity of 2 Ah or more and that the 
lithium secondary battery is used in an electric vehicle. 

Zhong et al. '597 teach a lithium battery as a high energy density source for an electric 
vehicle (col. 1, lines 20-25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the lithium secondary battery in the electric vehicle because a lithium secondary 
battery has high energy density, is light weight, and would not cause exhaust air polluting 
substances during the operation of the electric vehicle. 

It would have also been obvious to one of ordinary skill in the art at the time the 
invention was made to produce a lithium secondary battery having a capacity of 2Ah or more in 
order to operate a high energy consuming electronic device such as an electric vehicle since the 
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power requirements of electronic devices differ and it would have been obvious to manufacture 
lithium batteries with varying capacities for different applications. A person of ordinary skill in 
the art would be motivated to and would be knowledgeable about how to scale up the amount of 
active material necessary in a lithium secondary battery in order to provide enough electricity to 
operate an electric vehicle or any other electronic device. 

12. Claims 11-14 and 17-21 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Zhong et al. (US Pat. No. 5,631,104). 

Applicants * claims are directed to a method of manufacturing a lithium secondary battery 
comprising a positive electrode active material which is composed mainly of Li and Mn and has 
a cubic spinel structure and the primary particles of the positive electrode active material has a 
substantially octahedral shape constituted mainly by flat crystal faces. 

Applicants disclose in the specification that the definition of "mainly conposed of Li and 
Mn" means that part of the Mn in the lithium manganese oxide LiMn 2 0 4 may be replaced by 
other elements such as an element selected from the group consisting of Li, Fe, Mn, Ni, Mg, Zn, 
B, Al, Co, Cr, Si, Ti, Sn, P, V, Sb, Nb, Ta, Mo, and W or that the lithium manganese oxide may 
contain B, Mo or W as an additive (see page 6, lines 18-25 to page 7, lines 5-10 of the 
specification). The applicants also prefer lithium manganese oxide to have a Li/Mn molar ratio 
of greater than 0.5 and examples include Li(Li x Mn 2 -x)0 4 where Mn is partly replaced by Li, and 
LiM x Mn 2 . x 0 4 wherein Mn is partially replaced by M that is a substitution element other than Li 
(see page 7, lines 1 1-23 of the specification). Applicants also disclose on page 1 1, lines 5-10 that 



Application/Control Number: 09/997,604 Page 1 5 

Art Unit: 1745 

production of the positive electrode active material of the present invention is conducted by 
firing a raw mixture consisting of given proportions of salts and/or oxides of various element 
including Li, Mn, and as necessary, a substitution element and addition elements in an oxidizing 
atmosphere at 700 to 900 °C for 5 to 50 hours. 

Zhong et al. disclose a lithium secondary battery comprising a positive electrode active 
material with the formula LiNi z Mn 2 - z 0 4 where z can be 0.05, 0.1, 0.2, 0.3, and 0.5 (col 8, lines 
1 1-25) and Ni is the substitution element. The battery comprises an electrode group formed by 
placing a positive electrode and a negative electrode in contact with the separator, the separator 
being positioned between the positive electrode and the negative electrode so that the positive 
electrode is not in contact with the negative electrode (col 6, lines 22-27 and Figure 1). The 
positive electrode also contains carbon black as a conductive agent (col. 7, lines 45-50). 

The positive electrode active material was synthesized with LiMn0 2 , NiN0 3 , and LiOH 
powders in appropriate amounts and heat treated at 750 °C in air for 4 hours and then the product 
was ground and mixed again followed by a second similar heat treatment for an additional 12 
hours for z less than or equal to 0.3 (col. 8, lines 1 0-25). For the sample with z equal to 0.5, the 
first heat treatment lasted 16 hours and the second heat treatment was performed at 850 °C for 12 
hours. Zhong et al. also disclose in general that the heating can be performed between about 750 
and 900 °C and more than one mixing and heating step may be desirable (col. 4, lines 7-17). 

Zhong et al. also disclose LiCro.5Mn1.5O4 as the positive electrode active material 
synthesized using an appropriate mixture of EMD, Cr 2 0 3 , and LiOH powders wherein the 
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mixture was heat treated in air at 800 °C for 4 hours, ground, remixed, and heat treated again at 
900 °C for 11 hours (applies to claim 10, col. 9, lines 32-37). 

Zhong et al. also disclose Li x+y M z Mn2-y- z 04 as the positive electrode active material 
where the crystal structure is spinel and M is a transition metal, 0<x<l . 0<y<0.33, and 0<z<l 
(see abstract). The positive electrode active material is prepared by mixing reactant powders 
comprising electrolytic manganese dioxide, a transition metal source, and a lithium source in a 
stoichiometric manner followed by heating the mixture in an oxygen containing atmosphere from 
750-900 °C (col. 4, lines 4-17). 

Since Zhong et aL disclose identical synthesis conditions and formulas for the positive 
electrode active material in the lithium battery as discussed above [Zhong et al.'s formula (see 
abstract) encompasses the formulas LiM x Mn 2 - x 04 and Li(Li x Mn 2 - x )0 4 ] as those of the 
applicants, the properties cited in the instant claims 11-14 and 17-21 are inherent in the positive 
electrode active material of Zhong et al. 

The court has held that claiming of a property or characteristic which is inherently 
present in the prior art does not necessarily make the claim patentable. In re Best, 562 F.2d 
1252, 1254, 195 USPQ 430, 433 (CCPA 1977). See also MPEP 21 12 and 21 12.01. When the 
Examiner has provided a sound basis for believing that the products of the applicant and the prior 
art are the same, the burden of proof is shifted to the applicant to prove that the product shown in 
the prior art does not possess the characteristics of the claimed product. In re Spada, 91 1 F. 2d 
705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

13. Claims 11-14 and 17-21 are rejected under 35 US.C 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Manev et al. (US Pat. No. 5,961,949). 
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Manev et al. disclose a lithium secondary battery comprising a positive electrode active 
material with the formula Li 1.025 Mn 1.975O4 having spinel structure and a mean particle size 
distribution of 2 microns (see col. 6, lines 5-10). Tne positive electrode active material was 
synthesized by heating 500g of ground Mn0 2 and LiOH (raw material comprising Li and Mn) at 
a molar ratio of 2Li:Mn =1.05 and the mixture was fired at 750 °C for 48 hours (col. 6, lines 1-5). 
Manev et al. also disclose that the mixture is generally fired in the presence of a gas flow such as 
air or a gas mixture containing from 5 to 100 percent oxygen by volume, which is an oxidizing 
atmosphere (col. 4, lines 45-48). A lithium secondary battery also inherently comprises an 
electrode body formed by placing a positive electrode and a negative electrode in contact with 
the separator, the separator inherently being positioned between the positive electrode and the 
negative electrode so that the positive electrode is not in contact with the negative electrode so 
that a short-circuit does not occur and enable the battery to fixnction. Manev et al. also disclose 
that the positive electrode contains a conductive agent such as carbon black (col. 5, lines 45-50). 

Since Manev et al. disclose identical synthesis conditions and formula for the positive 
electrode active material in the lithium battery as those of the applicants as discussed above, the 
properties cited in the instant claims 11-14 and 17-21 are inherent in the positive electrode 
active material of Manev et al. 

The court has held that claiming of a property or characteristic which is inherently 
present in the prior art does not necessarily make the claim patentable. In re Best, 562 F.2d 
1252, 1254, 195 USPQ 430, 433 (CCPA 1977). See also MPEP 21 12 and 21 12.01. When the 
Examiner has provided a sound basis for believing that the products of the applicant and the prior 
art are the same, the burden of proof is shifted to the applicant to prove that the product shown in 
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the prior art does not possess the characteristics of the claimed product. In re Spada, 91 1 F. 2d 
705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

14. Claims 15, 16, 22, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhong et al. (US Pat. No. 5,631,104, herein after '104) in view of Zhong et al. (US Pat. No. 
5,700,597, hereinafter '597). 

Zhong et al ' 1 04 disclose all the limitations of claims 1 5 , 16, 22, and 23 (see above) 
except that the lithium secondary battery has a capacity of 2 Ah or more and that the lithium 
secondary battery is used in an electric vehicle. 

Zhong et al. '597 teach a lithium battery technology as a high energy density source for 
an electric vehicle (col. 1, lines 20-25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the lithium secondary battery in the electric vehicle because a lithium secondary 
battery has high energy density, is light weight, and would not cause exhaust air polluting 
substances during the operation of the electric vehicle. 

It would have also been obvious to one of ordinary skill in the art at the time the 
invention was made to produce a lithium secondary battery having a capacity of 2Ah or more in 
order to operate a high energy consuming electronic device such as an electric vehicle since the 
power requirements of electronic devices differ and it would have been obvious to manufacture 
lithium batteries with varying capacities for different applications. A person of ordinary skill in 
the art would be motivated to and would be knowledgeable about how to scale up the amount of 
active material necessary in a lithium secondary battery in order to provide enough electricity to 
operate an electric vehicle or any other electronic device. 
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15. Claims 15, 16, 22, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Manev et al (US Pat. No. 5,961,949) in view of Zhong et al. (US Pat. No. 5,700,597, hereinafter 
'597). 

Manev et al. disclose all the limitations of claims 15, 16, 22, and 23 (see above) except 
that the lithium secondary battery has a capacity of 2 Ah or more and that the lithium secondary 
battery is used in an electric vehicle. 

Zhong et al. '597 teach a lithium battery as a high energy density source for an electric 
vehicle (col. 1, lines 20-25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the lithium secondary battery in the electric vehicle because a lithium secondary 
battery has high energy density, is light weight, and would not cause exhaust air polluting 
substances during the operation of the electric vehicle. 

It would have also been obvious to one of ordinary skill in the art at the time the 
invention was made to produce a lithium secondary battery having a capacity of 2Ah or more in 
order to operate a high energy consuming electronic device such as an electric vehicle since the 
power requirements of electronic devices differ and it would have been obvious to manufacture 
lithium batteries with varying capacities for different applications. A person of ordinary skill in 
the art would be motivated to and would be knowledgeable about how to scale up the amount of 
active material necessary in a lithium secondary battery in order to provide enough electricity to 
operate an electric vehicle or any other electronic device. 
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16. Claim 24 is rejected under 35 US.C. 103(a) as being unpatentable over Zhong et al (US 
Pat. No. 5,631,104) in view of Idota et al. (US Pat. No. 5,686,203). 

Zhong et al. ('104) disclose all the limitations of claim 24 except that the positive 
electrode further comprises acetylene black. It is noted that Zhong et al. ('104) disclose the 
positive electrode contains carbon black as a conductive agent (col. 7, lines 45-50). 

Idota et al. teach a positive electrode comprising lithium manganese oxide (col. 8, lines 
35-49) as the active material, that the positive electrode can comprise a conductivity imparting 
agent (col. 3, lines 1-7) and that the conductivity imparting agent may be carbon black or 
acetylene black and that the use of acetylene black is preferred because the resulting battery has 
high charge and discharge capacities (col. 13, lines 29-35). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use acetylene black instead of carbon black as the conductive agent in the positive 
electrode of Zhong et al. ( £ 104) because the use of acetylene black results in a battery that has 
high charge and discharge capacities. 

17. Claim 24 is rejected under 35 US.C. 103(a) as being unpatentable over Manev et al. (US 
Pat. No. 5,961,949) in view of Idota et al. (US Pat. No. 5,686,203). 

Manev et al disclose all the limitations of claim 24 except that the positive electrode 
further comprises acetylene black. It is noted that Manev et al also disclose that the positive 
electrode contains a conductive agent such as carbon black (col. 5, lines 45-50). 
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Idota et al. teach a positive electrode comprising lithium manganese oxide (col. 8, lines 
35-49) as the active material, that the positive electrode can comprising a conductivity imparting 
agent (col. 3, lines 1-7) and that the conductivity imparting agent may be carbon black or 
acetylene black and that the use of acetylene black is preferred because the resulting battery has 
high charge and discharge capacities (col. 13, lines 29-35). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use acetylene black instead of carbon black as the conductive agent in the positive 
electrode of Manev et al. because the use of acetylene black results in a battery that has high 
charge and discharge capacities. 

Response to Arguments 
1 8. Applicant's arguments filed 5 January 2004 have been fully considered but they are not 
persuasive. 

With respect to applicant's arguments regarding the 35 USC 1 12, first paragraph 
rejections for claims 12 and 19, the Examiner remains unpersuaded for reasons given in 
paragraph 4 above. It is especially noted that the substitute specification at page 6 states that the 
particle diameters of the primary particles are obtained by analysis of the SEM image and the 
particle diameter measurement for individual particles are impossible . The specification also 
states (see page 7 of the substitute specification) that the amount of primary or secondary 
particles having particle diameters outside the specified ranges are at such a level not ordinarily 
detected in the methods of measurement for particle diameters mentioned in the specification. 
Hence, applicant has not determined experimentally in the specification that the primary particles 



Application/Control Number: 09/997,604 Page 22 

Art Unit: 1745 

obtained consists essentially of primary particles that have at least side of each flat crystal face of 
a length of 1 micron or more. Applicant has only determined that the primary particles obtained 
comprise mostly of primary particles that are substantially octahedral in shape and have at least 
one side of each flat crystal face of a length of 1 micron or more from SEM image analysis. 

Applicant's argument that the expression "consisting essentially of renders the claim 
open only for the inclusion of unspecified ingredients which do not materially affect the basic 
and novel characteristics of the claimed invention is irrelevant because applicant did not 
originally disclose limiting the primary particles in the active material to be consisting essentially 
of primary particles that are substantially octahedral in shape and have at least side of each flat 
crystal face of a length of 1 micron or more. The term "comprise mostly" (found in the original 
disclosure) and the term "consisting essentially of (as presently claimed in claims 12 and 19) 
are not equivalent terms. 

With respect to applicants arguments that the JP 08-217452 reference does not disclose 
substantially octahedral shape positive electrode active material, the Examiner disagrees with 
the applicant's analysis of the reference since the reference at paragraphs 76 and 107 specifically 
disclose that the primary particles are octahedral in shape which meets the limitation of 
substantially octahedral as claimed in the instant claims . As seen in Fig. 4 of the JP 08-217452 
reference, the shapes of the primary particles are nearly, if not, identical to the shapes of 
the primary particles shown in Fig. 1 of the present application. The Examiner disagrees 
with applicant's assertion on page 3 of the response that the term "a regular octahedron needle- 
like" particle consists of a pair of regular octahedral-shaped end regions having an extension 
portion therebetween, rendering the particle needle like and that a far more descriptive of the 



Application/Control Number: 09/997,604 Page 23 

Art Unit: 1745 

shape would be "dodecahedral" because it is the Examiner's position that if the particle did not 
have 8 faces, it would not be called an octahedron in the reference. The applicant appears to 
redefine what the term "regular octahedron needleiike particle" means in the reference without 
supporting evidence. 

Furthermore, the definition of a regular octahedron is an octahedron with eight equilateral 
triangles as faces (see Definition of Regular Octahedron [online]. Hyperdictionary, copyright 
2000-2003 [retrieved on 2003-08-29]. Retrieved from the Internet : <URL: 
http://ww^hyperdictionary^ Figures of a Six-Fold Regular 

Octahedron are also included in the previous Office Action which show eight equilateral 
triangular faces for the regular octahedron (Six-Fold Regular Octahedron [online]. Tomoko 
Fuse, 2002 [retrieved on 2003-08-29]. Retrieved from the Internet : <URL: 
http://gallerv.origami.free.fr/Autems/Japan/fuse/gallery/Six- 

Fold%20Regular%20Octahedron.htm >l The shape of the regular octahedron is identical to 
the shape of the primary particles shown in Figure 1 of the present application and in 
Figure 4 of the reference. 

The Examiner disagrees with applicant's assertion on page 4 of the response that the JP 
'452 reference motivates persons of skill in the art to attempt to select process conditions and 
raw materials so as to obtain regular octahedron needle-like particles which are then used as a 
positive electrode active substance because the JP '452 reference is not a teaching reference but 
an anticipatory reference which specifically discloses regular octahedron needle-like particles. 
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Furthermore, page 6 of the substitute specification defines the term "substantially 
octahedral" broadly to be the following: 

" The primary particles seen in Fig. 1 also include particles of other shapes, that is, a) particles 
wherein the apex formed by intersection of four crystal faces of octahedron is not complete 
and is formed in the form of a plane or an edge, (b) particles wherein a different crystal face is 

formed at the edge formed by intersection of two crystal faces of octahedron, and (c) particles 

wherein one crystal face is jointly owned by two primary particles or wherein other primary 
particles grows from the surface of of one primary particle. These primary particles do not have 
a completely octahedral shape but can be regarded as a substantially octahedral shape. In the 
present invention, the "substantially octahedral shape" include these various shapes and further 
include those polyhedrons formed by partial chipping of the above shapes or by joint possession 
of crystal face in complicated manners between two primary particles." 

Based on this broad definition for "substantially octahedral" in the specification, the 
regular octahedron needle-like particles of the reference can clearly be considered "substantially 
octahedral". 

With respect to art rejections of record based on Zhong et al. (US Pat. No. 5,63 1,104), 
applicant asserts that the conditions and formulas in the methods of Zhong et al. (104) are not 
identical to those of the present invention and would not produce primary particles having 
substantially octahedral shape and that the present specification at page 11, lines 5-10 do not 
inherently result in production of positive electrode active materials having the characteristics 
recited in the present claim. In response, the applicant has not disprove the Examiner's inherency 
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arguments of the Zhong et al. ('104)reference because the specification states at page 1 1, lines 5- 
10 that "[production of the positive electrode active material of the present invention is 
conducted by firing a raw material mixture consisting of given proportions of salts and/or oxides 
of various element (s) and an addition element(s)], in an oxidizing atmosphere at 700-900 C for 5 
to 50 hours." 

The Examiner provided detailed reasons in the previous final office action that are 
reiterated in the present office action as to why the methods of Zhong et aL (104) are identical to 
applicant's disclosed method and would inherently yield the product having the claimed 
properties. Specifically, Zhong et aTs ('104) formula in the abstract encompasses those claimed 
by applicant as stated in the previous office action and in the present office action above. It is 
applicant's burden to provide experimental proof that the methods of Zhong et al. (104) do not 
yield primary particles having substantially octahedral shape. Applicant made similar assertions 
regarding the art rejections based on Manev (US 5,961,949) of record and Examiner remains 
unconvinced for similar reasons given for art rejections based on the Zhong et al(104) reference. 
Applicant has not experimentally shown that the methods of Zhong et al. and Manev do 
not produce primary particle having the claimed properties. Since the methods incuding the 
raw materials, temperature, and time to produce the lithium manganese oxides of Zhong et al. 
and Manev are similar, if not identical to applicant's disclosure, the methods produce positive 
active materials that would inherently encompass primary particles having the claimed 
properites. 

Finally, since applicant admits on page 4 of the amendment filed on 6/23/2003 that it is 
well known that the specific raw materials and firing conditions employed in making such 
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particles control the shape and size of the result particles, then the resulting primary particles 
obtained by either the methods of Zhong et al. ('104) or Manev et al. ('949) using the same raw 
materials and experimental conditions disclosed in the present specification would have the same 
shape and dimensional characteristics as presently claimed by applicant. 



1 9. Any inquiry concerning this communication or earlier communications should be 
directed to examiner Susy Tsang-Foster, Ph.D. whose telephone number is (571) 272-1293. The 
examiner can normally be reached on Monday through Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached at (571) 272-1292. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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